The introduction of single stock futures to a market allows for a per company impactassessment of futures trading activity. Thirty-eight South African companies were evaluated in terms of a possible price and volume effect due to the initial trading of their respective single stock futures contracts. An event study revealed that SSF trading had little impact on the underlying share prices while a normalised volume comparison pre to post SSF trading showed a general increase in spot market trading volumes. 
Introduction
Single stock futures (SSF) are traded on relatively few exchanges, with the National Stock
Exchange ( The trading of a SSF-contract, the price of which is derived from an underlying equity share, may conceivably impact on the underlying spot price as a result of price discovery and the setting of a future spot price. Similarly, trading volume in the futures market may either generate (equivalent trades to cover positions) or curtail (substituting one market for another) spot activity. Many past studies, mainly on share indices, investigated the impact of derivatives trading on the underlying with regards to a possible price and volume effect. The introduction of single stock futures presents an opportunity to revisit this subject from an individual company perspective. The following papers provide an overview of the results on price and volume effects experienced with initial futures trading. Robbani and Bhuyan (2005) , using a two-sample (pair-wise) t-test and the Wilcoxon signedrank test, found evidence that the average daily rate of return on the thirty underlying component shares of the Dow Jones Industrial Average (DJIA) decreased significantly following the introduction of futures and options. They also noted a significant increase in the daily trading volume for the majority of index constituents (23 from 30 shares).
Literature review
An event study (market-adjusted model) conducted by Aitken and Segara (2005) , likewise, reported the introduction of warrants on individual equity shares in Australia to be associated with a negative price effect. Their finding was corroborated by Clarke, Gannon and Vinning (2007) in an event study (mean reversion and market models) showing generally negative abnormal returns around the date of warrant issuance. These two studies contradicted an earlier event study (market model) by Faff and Hillier (2003) that revealed positive abnormal returns by newly optioned shares (in the United Kingdom) even though no discernable trend in the magnitude of these returns over time were recorded. Concerning any volume effect, Faff and Hillier (2003) witnessed an increased trading volume in the ten-day period immediately subsequent to options introductions (dummy variable regression), while Aitken and Segara (2005) established that the relative trading volume (trading volume divided by total number of securities outstanding) in the underlying share following warrant listing was significantly greater than in the pre-warrant listing period (Wilcoxon rank-sum test). Clarke et al (2007) in this instance disagreed, providing evidence that when adjusting for the inherent upward trend in volume, warrant introduction generally causes a decrease in trading volume. Peat and McCorry (1997) pioneered research on the listing-effect of single stock futures (SSF) and found no significant change in the underlying price level. This market-adjustedmodel event study examined the impact on ten individual equity shares trading in Australia.
A significant increase in trading volume was evidenced from a t-test for change in mean performed on the ten individual underlying shares. This was confirmed by Lee and Tong (1998) with an equal means and equal variances t-test and rank sum tests, accounting for the (G)ARCH effect and using a control group to rule out confounding events. Their evidence suggested that volume distributions have significantly changed after the inception of single stock futures and that post-futures volumes have higher means but smaller variation.
The only reported study in South Africa on the volume effect of futures trading was done by Swart (1998) Villiers 1997; Swart 1998; Kruger 2000) and no studies on any possible price effect were published.
Research methodology
An event study was conducted in an attempt to detect a possible price effect with the introduction of futures trading (i.e., the event) to the South African equity market. A market model was used to generate the abnormal returns required to analyse the impact. The average normalised trading volume pre and post SSF-introduction was evaluated using a dummy variable with trend coefficient regression to uncover any volume effect -that is, significantly changed trading volumes in the respective underlying shares.
Price effect
The effect of a financial event on the value of a listed company can be measured using financial market data in an event study (Campbell, Lo & MacKinlay 1997:149) . The effect of a firm-specific event (e.g., introduction of a single stock futures contract on a share) should reflect as an abnormal or unexpected change (positive or negative) in the firm's share price.
Event study methodology encompasses the econometric techniques used to estimate and draw inferences from the impact of an event or multiple identical events in a particular period. A viable and effective event study requires the isolation of the event to the greatest degree possible, independence of individual company returns, and the assumption of constant systematic risk as represented by the beta coefficient used to determine the "normal" return. Wells (2004:66-67) states that samples should be from different industries, with each sample security having a different event day, and a large sample size.
Horizon length has a big influence on event study properties and largely determines the specification level, power, and sensitivity of test statistic specification. These possible problems do not apply to short-horizon event studies (less than 12 months) as these methods are relatively straightforward and trouble-free. Short-horizon event methods are powerful if the abnormal returns are concentrated in the event window. Also, the specification of the test statistic is not highly sensitive to the benchmark model. A problem shared by both short-and long-horizon studies is the possible increase in the variance of the security's abnormal returns conditional on the event. As a result, test statistics can be miss-specified and the null hypothesis rejected too often (Kothari & Warner 2006:15-18, 50 
The market model
The concept of abnormal returns is the central element of event studies and the benchmark or model generating normal returns is consequently central to conducting an event study. The chosen model for this study is the market model, specified as follows:
For any security i the market model is: 
Measuring and analysing abnormal returns
The key focus of an event study is to measure the sample securities' average and cumulative average abnormal returns around the time of an event (Kothari & Warner 2006:7) . Time is redefined relative to the day of the event and the average security price-movement for the sample securities is examined during specific days around the event month. The residual i from the market model corresponding to day τ is the estimator of the abnormal return for security i during event day τ. This, according to Binder (1998:112-113) , removes the effect of economy-wide factors on the return of the security and retains the portion of the return attributable to firm-specific information.
The design of the time line (timing sequence) eliminates any overlap between the estimation window and event window, ensuring that the estimated parameters of the normal return model are uninfluenced by the returns around the event. The exclusion of the event window when measuring the normal returns upholds the assumption that the abnormal returns will capture the impact of an event. The estimation framework will include the event window if the null hypothesis is expanded to accommodate any changes in risk (variance) of a firm due to the event. The post-event window data may also be included with the estimation period to estimate the normal return model (MacKinlay 1997:20) . 
Estimation of the market model
The relationship between a security's returns and returns on the market is estimated by ordinary least squares (OLS) regression and this relationship is used to estimate expected returns, given returns on the market.
For the i th firm in event time, the OLS estimators of the market model for an estimation window of observations are: Beta is calculated as the covariance between the market and the security during the estimation period, divided by the variance of the market in that period. The intercept term (alpha) is the difference between the average return (µ) on the security and the estimated return on the security as determined by the market return and calculated beta.
Statistical properties of abnormal returns (AR)
The parameter Under the null hypothesis (H 0 = Event has no impact on the behaviour of returns) the distribution of the sample abnormal returns of a given observation in the event window is:
Where: 
Aggregation of abnormal returns (CAR)
In an event study the focus is on the mean and the cumulative mean of the dispersion of abnormal returns. The abnormal return observations must be aggregated across observations of the event in order to draw overall inferences for the event of interest. Aggregation may occur along two dimensions -through time and/or across securities. This study focuses on the impact of a single event on several different firms (i.e., aggregation across securities).
The event windows of the included securities should not overlap (no clustering assumption).
The absence of any overlap and the distributional assumptions imply that the abnormal returns and the cumulative abnormal returns are independent across securities. The individual securities' abnormal returns are aggregated and averaged (8).
The cross-sectional average abnormal returns (residuals) in common event time:
For a large estimation window, , the variance is:
Where: N = Number of firms in the sample = Event date
The average abnormal returns per event day are summed across days to measure the average cumulative effect of an event on the sample securities from day 1 to day 2 . Cumulating these periodic average residuals over a particular time interval (number of days in the event window) allows for inferences concerning the general impact of the event.
The aggregated average abnormal returns over the event window:
Variance:
Where 1 1 2 2 T < £ £ T
Tests for significance
A test statistic is calculated and compared to the assumed distribution under the null hypothesis that the event has no impact on the behaviour of returns (i.e., the mean abnormal return equals zero). The null hypothesis is rejected if the test statistic exceeds a critical value corresponding to the specified test level or size of the test. The standard test statistic is obtained by dividing the average or cumulative average abnormal return by the relevant standard deviation (13).
Inferences about the cumulative average abnormal returns are drawn using:
H 0 (Event has no impact on the behaviour of returns) tested using:
A possible modification of the basic approach that may lead to more powerful tests (i.e., the ability to detect non-zero abnormal returns) is to standardise each abnormal return using an estimator of its standard deviation (MacKinlay 1997:24) . The purpose, according to Serra (2002:5) is to ensure that each abnormal return has the same variance. By dividing an abnormal residual by its standard deviation, each residual has an estimated variance of one.
An amended test statistic of the hypothesis that the average standardised residual of a firm is equal to zero is calculated (not shown).
A two-sided test of the null hypothesis on the cumulative abnormal return based statistic 1 from (13) is used. A confidence-interval approach as shown in (14) is used and values lying in this interval are plausible under H 0 with 100(1-α)% confidence. Hence, do not reject the null hypothesis if the value lies within this region. Outside the interval it may be rejected.
The null distribution is standard normal for a two-sided test size of and the null hypothesis will be rejected if 1 lies in the following critical region:
Where ( ) ( )
x is the standard normal cumulative distribution function (CDF)]
Volume effect
Share trading volume is a highly volatile factor, according to Clarke et al (2007:30) , often resulting in large variances, generally non-normal distributions and many outliers. An exponential smoothing process was applied to the data to normalise the volume and these normalised volume figures were used in the analysis.
An exponentially weighted moving average (EWMA) process assigns exponentially decreasing weights to older data. The single exponential smoothing method is appropriate for a series that moves randomly above and below a constant mean with no trend or seasonal inward listed contracts (i.e., based on foreign reference assets or issued by foreign entities and listed on the JSE) were made available for trade in this period. These potential candidates for inclusion in the study were subjected to the following selection criteria:
No corporate actions or events that may have affected the shareholder's entitlement to benefits (i.e., share splits, capitalisation/rights issues, unbundling, mergers, or takeovers).
No direct or indirect prior introductions of SSF contracts.
Trading activity -available for trade and the actual trading of contracts occurring within a two week period.
No overlapping of the 11-day (including day zero) event periods -no clustering assumption 250 days (excluding the event period) of spot trading before and after the event.
Thirty-eight (38) companies matched all the selection criteria, representing seven (7) different industries which in turn translate to twelve (12) supersectors, eighteen (18) sectors, and twenty-five (25) subsectors (refer to Appendix A). This satisfies the event study requirement that samples are from different industries and not focused on a specific industry.
The company returns were regressed on the returns of the market (All Share Index -ALSI), thereby determining the company's beta (slope coefficient -sensitivity to return of the market) in order to establish the "normal" daily returns of a company during the event period.
The difference between this normal or anticipated return (beta times the market return) and the actual return of the company, represents the abnormal return on a specified day.
The 250 daily returns of the company and the ALSI preceding the event period (ten days excluding the event date) were used in the market model regression (while there are 365 days in a year, only approximately 250 of them are trading days, thus representing a one-year period of trading data before and after an event or event window). The abnormal returns (actual minus normal) five days before (pre-SSF period), on the actual first trading day (day 0), and after (post-SSF period) the event were calculated and assigned to either a one-, five-or ten-percent level of significance, or as non-significant (too small relative to the standard deviation). These daily abnormal returns for each company were averaged (average abnormal return -AAR), cumulated (cumulative average abnormal return -CAAR) and evaluated for statistical significance.
The selected model (market model), generating individual company betas, was not assessed in terms of "goodness-of-fit" (R-squared) in each instance, but simply used to establish a normal return as determined by the market, to be compared with the actual return from the movement in individual share prices. The discrepancies between the relative and actual company returns during the event period are presented and attributed in the following table (table 1) .
Inferences regarding the statistical validity of each abnormal return and the conclusion reached on the impact of initial SSF trading on the underlying share price follow the statistical output.
In general, most daily abnormal returns proved to be non-significant, not exceeding the 1,68 critical value cut-off for a 10%-level of significance (90% confidence level). SSF trading, according to this event study, had no effect (no significant abnormal returns during the event period) on the share prices of eighteen (out of thirty-eight) companies included in this study.
INSERT TABLE 1 ABOUT HERE
The following fourteen companies showed a statistically significant abnormal return on a On an individual company-by-company basis it is clear that the introduction (trading) of single stock futures had little or no impact on the underlying companies' share prices and the event study presented no conclusive evidence to establish either a positive or a negative price effect due to SSF trading.
However, in an event study the focus is on the mean and the cumulative mean of the dispersion of abnormal returns. The individual securities' abnormal returns are aggregated and averaged. These average abnormal returns per event day are summed across days to measure the average cumulative effect of the event on the sample securities for the whole event period or a variety of periods within the event window. Cumulating these periodic average residuals over a particular time interval (number of days in the event window) allows for meaningful inferences concerning the general impact of the event. If the initial SSF trading caused a price effect, significant abnormal returns on day zero and possible significant abnormal returns on day -1 and day +1 should be uncovered. Significance should be lower as one moves further from the event date and for longer periods or periods not including the actual event. Table 2 shows that the only significant average abnormal return was recorded on day +3 of the event period. Periods (-5 to -3), (-5 to -2), (-5 to -1) and (-5 to 0) all showed significant cumulative average abnormal returns. Results indicate a 10% significance level for a period that includes the event day (-5 to 0), but for shorter periods inclusive of day zero [(-3 to 0), (0 to +3), (-1 to 0) and (0 to +1)] no significance is evidenced. Shorter time periods (-5 to -2) and (-5 to -3) do show increased significance, but do not include the actual event date. The most promising result, therefore, is the significant positive CAAR of 2,17% during the six-day (including the event day) pre-SSF period. Positive, but non-significant, average abnormal returns on day -1 and 0, as well as positive, but non-significant, cumulative average abnormal returns in periods (-3 to 0) and (-1 to 0) tend to confirm the favourable impact of SSF trading on the underlying share price in the period immediately preceding the event and on the event day itself, as shown by the significant (-5 to 0) subperiod.
INSERT TABLE 2 ABOUT HERE
Diminishing significance for shorter periods closer to the event implies that no clear evidence to suggest any price effect (positive or negative) on the underlying due to the introduction of single stock futures resulted from this study.
The effect of SSF trading on the spot market volume of the underlying company before and after the first futures market transaction was tested by comparing the average normalised trading volume pre-and post-SSF with a dummy variable and trend coefficient (a time series variable that checks for a trend) regression to determine whether the volume significantly changed after accounting for the tendency of the volume to increase (trend) over time. 
Summary of results
A pre-SSF (estimation period) regression analysis generated beta coefficients for each of the thirty-eight individual companies and established normal daily returns via the market return during the event period. The difference between this normal return and the actual return of the company represented the abnormal return (AR) on a specified day. Average abnormal returns (AAR) and cumulative average abnormal returns (CAAR) for the sample were also calculated. The abnormal return in excess of the relevant standard deviation (acceptable divergence) determined statistical significance.
Fourteen companies (37%) showed a statistically significant abnormal return (AR) on a single day during the event period under investigation. Two companies (5%) exhibited only two days of statistically significant abnormal returns. Three days of sufficiently sized abnormal returns were reported in three instances (8%). Only one company (3%) revealed some shareprice impact caused by initial SSF trading, showing abnormal returns on six days (including day zero), and mainly in the five-day period leading up to the availability of SSF contracts on its equity shares. Only three companies (5%) displayed statistically significant abnormal returns on the day of the event itself. The only significant average abnormal return (AAR)
was recorded three days after the event. Significant cumulative average abnormal returns (CAAR) were recorded for longer periods and periods further away from and before the event. The six day pre-event period that included the event day showed statistical significance, but no shorter periods inclusive of day zero displayed any significance.
Figure 3
Changes in normalised trading volume Figure 3 illustrates the result from the t-test (no-trend) compared to that of the dummy regression with trend coefficient. A t-test for change in mean showed that the introduction of SSF trading resulted in a highly significant increase in normalised trading volume in the majority (71%) of cases. A smaller majority (56%) of statistically significant outcomes from the dummy variable with trend coefficient evaluation indicated an increase in trading volume following the onset of single stock futures trading.
Conclusion
Judged on an individual company-by-company basis, the introduction (trading) of single stock futures had little or no impact on the underlying share prices.
In addition, the pattern of significant cumulative average abnormal returns implies that no clear evidence exists that SSF trading in general has had any price effect (positive or negative)
on the underlying. The diminishing significance exhibited for shorter periods closer to the event is in contrast to the conditions required to conclude a general price effect, namely significant abnormal returns on day zero and possible significant abnormal returns on day -1 and day +1. Significance should be lower with increasing distance from the event date and for longer periods or periods not including the actual event.
However, it was concluded that SSF market activity in general led to increased trading activity in the underlying market, even allowing for the natural increase in spot volume over time.
NOTE
This article is based on a study done on the impact of single stock futures on the South
African equity market that also reported on any changes in the level and structure of volatility post initial single stock futures trading. Table 1 Price effect -Abnormal returns 
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